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A ratchet and cam buckle tensioning as- 
sembly or strap tensioner, interposed between 
a lashing strap tensioned by the ratchet buckle 
(101) and a lead strap tensioned by the cam 
buckle (102). The cam buckle housing (144) 
and the ratchet buckle frame member (104) 
are a unitary member, forming a single inte- 
grated tensioning assembly. Alternately, the 
cam buckle is permanently attached adjacent 
to the ratchet buckle. The cam buckle (102) 
includes a housing adapted to slidably receive 
the lead strap. The housing (144) has a pres- 
sure plate (152) with a first restraining sur- 
face, such as a friction surface, over which 
the lead strap slides. A pawl (158) is movably 
mounted, such as by pivoting, to the housing 
(144). The pawl (158) has a second restrain- 
ing surface and is biased in an engaged po- 
sition to restrain the lead strap between the 
first and second restraining surfaces so as to 
prevent movement of the lead strap in one or 
both directions. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 
Belgium 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 
UA 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 
Congo 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Oermany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/61209 



-1- 



PCT/US99/11925 




Q AS S E M BLY 



RELATED APPLICATIONS 



10 



15 



20 



25 



This application claims the benefit of U.S. Provisional Application No. 60/087,270, 
filed May 29, 1998. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to fastening devices and, more particularly, to 
ratchet buckles, strap tensioners, cargo retraining devices and the like for tightening and 
tensioning straps. 

RelatedArt 

Ratchet buckles, also commonly referred to as cargo restraining devices and strap 
tensioners are commonly used for tightening and securing straps, ropes, chains or other tie- 
down tensioning lines. Generally, conventional ratchet buckles include a ratchet mechanism 
and a securing mechanism for retaining the strap in a tensioned condition. Conventional 
ratchet buckles for tightening and/or tensioning straps are described, for example, in U.S. 
Patent Nos. 2,889,136, 4,185,360,4,227,286, 4,199,182, 4,324,023, 4,570,305, 4,542,883, 
5,282,296, and others. 

Although such ratchet buckles are quite effective in tensioning straps, there are a 
number of drawbacks associated with using conventional ratchet buckles under certain 
circumstances. One such drawback of is that a limited length of the lashing strap is wrapped 
around the drum or reel of the ratchet buckle in response to a single tensioning operation. As 
a result, a large number of tensioning operations must be performed to uptake lengths of the 
lashing strap. This oftentimes requires significant time performing numerous manipulations 
of the ratchet buckle. 

Another drawback manifests itself when the conventional ratchet buckles are secured 
and fully tensioned, restraining a load under a tensioned lashing strap. It is often difficult to 
release the tension on the lashing strap to remove or adjust a secured load. As a result, fragile 
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loads are sometimes damaged in the process of loosening or de-mounting the lashing strap 
and ratchet buckle. 

What is needed, therefore, is an apparatus that enables an operator to quickly and 
easily adjust a lashing strap when performing tightening/securing and loosening/releasing 
operations with a ratchet buckle. 

SUMMARY OF THE INVENTION 

The present invention is a ratchet and cam buckle tensioning assembly, interposed 
between a lashing strap tensioned by the ratchet buckle and a lead strap tensioned by the cam 
buckle. The tensioning assembly enables an operator to quickly and conveniently pre-tension 
the lashing and lead straps by removing an un-tensioned length of the lead strap without 
having to operate the ratchet buckle. This advantageously enables the operator to utilize the 
ratchet buckle to tension the straps only when the requisite tensioning force cannot be 
provided by an unaided operator. That is, the ratchet buckle may be operated only to tension a 
lashing strap that has been pre-tensioned with the cam buckle, thereby facilitating the use of 
the combined assembly. As a result, the present invention saves an operator from having to 
operate the ratchet buckle multiple times to uptake slack in the lashing strap when the 
leveraged tensioning force provided by such a ratchet buckle is unnecessary. 

In one aspect of the invention, a tensioning assembly for tightening and releasing a 
lashing strap and a lead strap is disclosed. The tensioning assembly includes a ratchet buckle 
for tensioning the lashing strap in stepped increments and a cam buckle for slidingly adjusting 
the lead strap. The cam buckle is connected adjacent to the frame member by an apparatus 
other than the lead and lashing straps. The ratchet buckle may be any known ratchet buckle. 
In one embodiment, the ratchet buckle includes a bifurcated frame member having a pair of 
opposing parallel arms between which a reel member and ratchet wheels are rotatably 
mounted. A latching plate is also slidably mounted between the arms for latching the ratchet 
wheels when the ratchet wheels are not being rotatably driven. The ratchet buckle also 
includes a lever member rotatably mounted on the reel member and having a pair of opposing 
side members between which a ratchet drive plate is slidably mounted for engaging and 
driving the ratchet wheel when the lever member is actuated. 

In one preferred embodiment, the cam buckle housing and the ratchet buckle frame 
member are a unitary member, forming an single, integrated tensioning assembly. In another 
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preferred embodiment, the cam buckle is permanently attached adjacent to the ratchet buckle. 
In one particular embodiment, the cam buckle is attached to the ratchet buckle with an 
intermediate strap. In this embodiment, the ratchet buckle frame member includes a first cross 
bar supported between the pair of opposing frame member arms, and the cam buckle includes 
side members attached to opposing sides of the pressure plate with a second cross bar 
supported between such side members. The intermediate strap is fixedly connected to the first 
and second cross bars, and is of such a length so as to place the cam buckle adjacent to the 
ratchet buckle. 

In an alternative embodiment, the cam buckle includes a housing adapted to slidably 
receive the lead strap. The housing has a pressure plate with a first restraining surface over 
which the lead strap slides. Also included in the cam buckle is a pawl movably mounted to 
the housing. The pawl has a second restraining surface and is biased in an engaged position to 
restrain the lead strap between the first and second restraining surfaces so as to prevent 
movement of the lead strap in one or both directions. The pawl also may assume a 
disengaged position wherein the lead strap can move freely between the first and second 
restraining surfaces. In one embodiment, the cam buckle is unidirectional, preventing 
movement of the lead strap a single direction. Particularly, the pawl, when in the engaged 
position, prevents movement of the lead strap in a direction that loosens the lead strap while 
allowing movement of the lead strap in a direction that tensions the lead strap. In one specific 
embodiment, the housing has a rear portion facing toward the ratchet buckle and a front 
portion facing away from the ratchet buckle. The lead strap travels from the front portion to 
the rear portion of the housing to tension the lead strap and from the rear portion towards the 
front portion to loosed the lead strap. In this embodiment, the pawl is constructed and 
arranged to engage and prevent movement of the lead strap in a direction from the front 
portion of the housing toward the rear portion of the housing while allowing movement of the 
strap from the rear portion of the housing to the front portion of the housing. 

In one embodiment, the pawl is pivotally mounted to the housing. In a specific 
implementation, the housing comprises a pressure plate and a pair of substantially parallel 
side members attached to the pressure plate. The pawl is pivotally mounted between the pair 
of housing side members such that the second restraining surface is in opposing juxtaposition 
to the first restraining surface. Generally, the cam buckle includes means for maintaining 
securely the first retraining surface of the pawl against the first restraining surface of the 
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housing. In the embodiment wherein the pawl is pivotally mounted to the housing, the cam 
buckle preferably includes a torsion spring disposed about one end of the pivot pin. The 
torsion spring has a first extension arm in contact with the pawl and a second extension arm in 
contact with the housing. The torsion spring has a torque sufficient to maintain securely the 
first retraining surface of the pawl against the first restraining surface of the housing. The first 
and second restraining surfaces may be any suitable surfaces for retraining the selected type of 
lead strap. In one preferred embodiment wherein the lead strap is a webbing, the second 
restraining surface comprises serrations while the first restraining surface comprises grooves. 

In another aspect of the invention a cargo retraining device is disclosed. The cargo 
retraining device includes a lashing strap having a free end and a securable end and a lead 
strap having a free end and a securable end. A ratchet buckle, interposed between the lashing 
strap and the lead strap is ratchetably connected to the lashing strap, incrementally tensioning 
the lashing strap about a cargo load. A cam buckle slidably engages and releases the lead 
strap. The cam buckle is connected adjacent to the ratchet buckle by an apparatus other than 
the lead strap and the securing strap. 

The ratchet buckle may be any known ratchet buckle suitable for lashing loads. In one 
embodiment, the ratchet buckle includes a bifurcated frame member having a pair of opposing 
arms between which a reel member and ratchet wheels are rotatably supported. The ratchet 
wheels are fixedly attached to the reel member in spaced apart relationship. A latching plate 
slidably mounted between the frame member arms for latching the ratchet wheels when the 
ratchet wheels are not being rotatably driven is also included. The lashing strap is wound 
around the reel member. A lever member is also included in the ratchet buckle. The lever 
member has a pair of opposing side members rotatably mounted on the reel member. Also 
included is a ratchet drive plate slidably mounted between the lever member arms for 
engaging and driving the ratchet wheel when the lever member is actuated. 

In one embodiment, the cam buckle includes a housing and a pawl movably mounted 
therein. The housing is adapted to slidably receive the lead strap, and has a pressure plate 
with a first restraining surface over which the lead strap slides. The pawl has a second 
restraining surface and is biased in an engaged position to restrain the lead strap between the 
first and second restraining surfaces, thereby preventing movement of the lead strap in a 
direction that loosens the lead strap while allowing movement of the lead strap in an opposite 
direction that tensions the lead strap. In one particular embodiment, the housing has a rear 
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portion facing toward the ratchet buckle and a front portion facing away from the ratchet 
buckle: Passing the lead strap from the front portion to the rear portion of the housing tensions 
the lead strap and passing the lead strap from the rear portion towards the front portion of the 
housing loosens the lead strap. The pawl is constructed and arranged to engage and prevent 
movement of the lead strap in a direction from the front portion of the housing toward the rear 
portion of the housing while allowing movement of the strap from the rear portion of the 
housing to the front portion of the housing. 

In another embodiment, the cam buckle includes a pawl having a first strap restraining 
surface and a finger-actuated lever on a side of the pawl opposing the first strap restraining 
surface, and a pivot pin about which the pawl rotates. A housing defining a second strap 
restraining surface opposing the first strap restraining surface and having two substantially 
parallel sides members supporting the pivot pin. A torsion spring, disposed about one end of 
the pivot pin, has a torque sufficient to maintain securely the first retraining surface of the 
pawl against the first restraining surface of the housing so as to cause the retraining surfaces to 
simultaneously contact the lead strap therebetween. This prevents movement of the lead strap 
in a direction that loosens the lead strap while allowing movement of the lead strap in a 
direction that tightens the lead strap. Rotation of the pawl lever causes the first retraining 
surface to rotate away from second retraining surface. 

In another aspect of the invention a strap tensioner for tightening and releasing a 
lashing strap and a lead strap is disclosed. The strap tensioner includes a bifurcated frame 
member having a pair of opposing parallel arms between which a reel member around which 
the lashing strap is wound and ratchet wheels are rotatably mounted. A lever member 
rotatably mounted on the reel member and having a pair of opposing arms between which a 
ratchet drive plate is slidably mounted for engaging and driving the ratchet wheel when the 
lever member is actuated. A lead strap pressure plate, mounted between the frame member 
arms, is constructed and arranged to slidably receive the lead strap. The pressure plate has a 
first restraining surface over which the lead strap slides. A pawl having a second restraining 
surface is movably mounted between the opposing arms of the frame member such that the 
first and second restraining surfaces are in opposed juxtaposition. The pawl is biased such 
that the first and second restraining surfaces prevent movement of the lead strap in a direction 
that loosens the lead strap while allowing movement of the lead strap in an opposite direction 
that tensions the lead strap. 
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In one embodiment, the pressure plate has a rear end facing toward the ratchet buckle 
reel and a front end facing away from said ratchet buckle reel, the lead strap traveling from the 
front end to the rear end of the pressure plate when the lead strap is tensioned, and from the 
rear end towards the front end of the pressure plate when the lead strap is loosened. The pawl 
engages and prevents movement of the lead strap in a direction from the front end of the 
pressure plate toward the rear end of the pressure plate while allowing movement of the strap 
from the rear end of the pressure plate to the front end of the pressure plate. 

In another aspect of the invention, a method for adjusting lead and lashing straps, each 
secured to a remote object, with a tensioning assembly connected between the lead and 
lashing straps is disclosed. The method includes (1) passing the lead strap in a tensioning 
direction through a cam buckle of the assembly. The cam buckle includes a housing having a 
pressure plate with a first restraining surface on a face thereof. A biased pawl having a second 
restraining surface movably mounted on the housing such that the first and second restraining 
surfaces prevent the lead strap from traveling in a loosening direction opposite the tensioning 
direction. Thus, passing the lead strap in a tensioning direction through a cam buckle of the 
assembly pre-tensions the lashing strap. The method also includes manipulating a ratchet 
buckle of the assembly connected adjacent to the cam buckle to incrementally tighten the 
straps. In certain embodiments the method also includes (3) depressing an extension lever on 
the pawl to lift the second restraining surface away from the first restraining surface, thereby 
allowing the lead strap to loosen, removing tension from the lashing strap. 

In addition to the above-noted advantages, certain embodiments of the present 
invention provide additional advantages. For example, the present invention can be handled 
rapidly, comfortably and safely even by an untrained operator. The invention also enables an 
operator to quickly release the tensioned load simply by releasing the cam buckle by simple 
movement of the pawl operating lever to place the pawl in its unengaged position. 
Furthermore, the tensioning assembly is readily removably or demountable from the object. 
Also, the present invention enables for the pre-tensioning of a strap in a desired position 
before securely fastening the strap with the ratchet buckle in a tightened and secured position. 

Further features and advantages of the present invention as well as the structure and 
operation of various embodiments of the present invention are described in detail below with 
reference to the accompanying drawings. In the drawings, like reference numerals indicate 
like or functionally similar elements or method steps. Additionally, the left-most one or two 
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digits of a reference numeral identifies the drawing in which the reference numeral first 
appears. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing, and other objects and advantages, will be understood more clearly from 
the following detailed description and from the accompanying figures. This description is 
given by way of example only and in no way restricts the scope of the invention. In the 
figures: 

Figure 1 is a perspective view of one embodiment of the ratchet and cam buckle of the 
present invention showing the ratchet buckle and cam buckle as integral units of a single 
device; 

Figure 2 is a perspective view of the cam buckle illustrated in Figure 1 showing the 
teeth of the cam buckle which are applied to the strap; 

Figure 3A is a side view of the cam buckle illustrated in Figure 1 with a side of the 
ratchet buckle operating arm removed showing the cam buckle with the cam in its engaged 
position. 

Figure 3B is a side view of the cam buckle illustrated in Figure 1 with a side of the 
ratchet buckle operating arm removed showing the cam buckle with the cam in its disengaged 
positioned; 

Figure 4 is a side view of the complete assembly illustrated in Figure 1 showing the 
cam buckle in phantom; and 

Figure 5 is a side view of an alternative embodiment of the tensioning apparatus of the 
present invention. 
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DETAILED DESCRIPTION 

One aspect of the present invention is a ratchet and cam buckle tensioning assembly, 
interposed between a lashing strap tensioned by the ratchet buckle and a lead strap tensioned 
by the cam buckle, that enables an operator to quickly and conveniently pre-tension the 
lashing and lead straps by removing an un-tensioned length of the lead strap without having to 
operate the ratchet buckle. This enables the operator to utilize the ratchet buckle to tension 
the straps only when the requisite tensioning force cannot be provided by an unaided operator. 
This saves an operator from having to operate the ratchet buckle multiple times to uptake 
slack in the lashing strap when the leveraged tensioning force provided by such a ratchet 
buckle is unnecessary for such operations. 

In the following description, the tensioning assembly is used in conjunction with 
flexible straps or belts. In particular, the disclosed embodiment of the tensioning apparatus 
can be harmoniously incorporated in textile lashing straps such as webbing. However, as one 
skilled in the relevant art would find apparent from the following description, any type of 
tensioning lines may be used with the present invention with minor or no modifications. For 
example, the tensioning assembly of the present invention may be used to restrain cargo loads 
or other objects using ropes, chains or other tie-down tensioning lines. 

Figure 1 is a perspective view of one embodiment of the tensioning assembly 100 of 
the present invention having a ratchet buckle 101 with an integrated cam buckle 102. The 
ratchet buckle 101 may be any commonly used ratchet buckle now or later developed that is 
suitable for tightening or tensioning the selected tensioning lines such as webbing, straps and 
the like. For example, ratchet buckle 101 may be any of the conventional ratchet buckles 
disclosed in U.S. Patent Nos. 2,889,136, 4,185,360, 4,227,286, 4,199,182, 4,324,023, 
4,570,305, 4,542,883, 5,282,296, the specifications of which are hereby incorporated by 
reference in their entirety. It should be appreciated that ratchet buckles other than those 
disclosed in these exemplary patents may also be used and are considered to be within the 
scope of the present invention. Since the general features of ratchet buckle 101 are basically 
the same as that described in the aforementioned patents, only a brief description of one 
exemplary embodiment of ratchet buckle 101 follows, with emphasis on only those aspects 
that are related to the incorporation and use of cam buckle 102. 

Ratchet buckle 1 0 1 includes a bifurcated frame member 1 04 which has a pair of 
oppositely positioned parallel arms 106 and 108. Reel member 110 is typically formed from a 
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pair of bars 1 12, 1 14 which are joined together at their end portions by means of pins 1 16 (one 
shown in Figure 1) and is rotatably mounted on frame member 104 between arms 106, 108. 
Mounted on reel member 1 10 in fixed positions relative thereto are a pair of ratchet wheels 
1 1 6 and 1 1 8. Generally, ratchet wheels 1 1 6, 1 1 8 have web portions which run between the 
bars 1 12, 1 14 of reel 1 10 to prevent rotation of the wheels relative to the reel. 

Mounted for longitudinal motion in slots 120 formed in arms 106, 108 of frame 104 is 
a latching plate 122. Latching plate 122 has a latching surface facing into ratchet wheels 116, 
118. Latching plate 122 is slidably urged by a spring 124 which abuts at one end thereof 
against frame 1 04 and at the other end against the body of latching plate 122. This spring 
action forces the latching surface against ratchet wheels 1 1 6, 1 1 8 and holds the wheels in a 
latched condition at times other than when lever member 126 is being lifted away from frame 
member 104. The latching plate is secured in positioned and prevented from unseating from 
engagement with the teeth of the ratchet wheels until disengaged by the user. 

A lashing strap 128 to be tensioned is incrementally wound around reel 1 10 as level 
member 126 is raised and lowered relative to frame 104. Lever member 126 has a pair of 
oppositely positioned parallel arms 130, 132 rotatably supported in reel 110 between ratchet 
wheels 116, 118. Slidably mounted in an elongated slot 134 formed in arms 130, 132 isa 
ratchet drive plate 1 36 which engages ratchet wheels 1 16, 1 18 in response to the urging of 
spring (not shown) against drive plate 136. Lever 126 further has a handle 138 to facilitate the 
manual movement thereof relative to frame 1 10. 

A free end 140 of lead strap 142 may be threaded through cam buckle 102, generally 
designated by reference numeral 102 in Figures 1-4. Cam buckle 102 will be described in 
detail below with reference to Figures 2-4. Figure 2 is a perspective view of the cam buckle 
102 illustrated in Figure 1 . Figures 3 A and 3B are side views of the cam buckle illustrated in 
Figure 1 with one side of the ratchet buckle frame arms removed to facilitate viewing of the 
cam buckle 102. Figure 3A shows the cam buckle 102 with pawl 158 in an engaged position, 
while Figure 3B illustrates cam buckle 102 with pawl 158 in a disengaged position. Figure 4 
is a side view of the tensioning assembly 100 illustrated in Figure 1 showing the cam buckle 
102 in phantom. 

Cam buckle 102 includes a housing or frame 144 in which a pawl 158 is movably 
mounted so as to place a restraining surface 204 of pawl 1 58 in opposing juxtaposition with a 
stationary restraining surface 146. These two restraining surfaces form a restraining region 
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through which lead strap 142 passes. As will be described in detail below, cam buckle 102 
preferably provides a unidirectional restraining region. In such an embodiment, cam buckle 
102 prevents movement of lead strap 142 in a direction that loosens or releases tension on 
lead strap 142 (designated by arrow 206 in Figure 2) while allowing movement in the 
opposite, tensioning direction (designated by arrow 206 in Figure 2). In alternative 
embodiments, cam buckle 102 provides a bidirectional restraining region wherein movement 
of lead strap 142 is prevented in both directions 206, 208. This feature of the invention will 
be described in further detail below. 

Housing or frame 144 is preferably a unitary, U-shaped member having opposing sides 
148, 150, and a pressure plate 152 extending between housing sides 148, 150. In alternative 
embodiments, housing 144 is constructed of separate members, including side members 148, 
150 and pressure plate 152. In such an embodiment, the members are secured together in a 
known manner to form housing 144. 

In either such embodiment, it is preferable for cam buckle 102 to be integrated into 
ratchet buckle 102, as shown in Figures 1-4. That is, in a preferred embodiment, the can 
buckle 102 and ratchet buckle 101 form single unit tensioning assembly 100. In the 
illustrative embodiment illustrated in Figures 2-4, sides 148, 150 of housing frame 144 and 
opposing arms 106, 108 are a unitary member. As shown, the side 148 and arm 106 are a 
single member; likewise, housing side 150 and arm 108 are a single unit. In other preferred 
embodiments described below, cam buckle 104 is a separate unit fixedly connected adjacent 
to ratchet buckle 102 via an apparatus other than lashing or lead straps 128, 142. 

An opening 154 is formed adjacent to platform 152 in frame member 104 so that free 
end 140 of lead strap 142 may extend from below cam buckle 102 around platform 152 and 
passed through the restraining surfaces of pawl 158 and pressure plate or platform 152. The 
opposing end 156 of lead strap 142 is securable to any known object using any known means 
such as a hook or latch attached to, such as by stitching, into securable end 156. Generally, 
the opening 154 is provided by using a pressure plate 152 that is does not extend the length of 
the ratchet buckle frame member 104, while being of sufficient size to restrain the selected 
leader strap 142. 

In the illustrative embodiment, the securable end 156 of leader strap 142 extends from 
below the pressure plate 152 to some object or surface from which the strap 142 is tensioned. 
This is a preferred approach in that the tension is not applied directly to the restraining region 
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of the cam buckle 101, but rather indirectly around a rear end of the pressure platform 152. 
This enables the cam buckle 101 to withstand the application of greater tensile forces to leader 
strap 142. It should be understood, however, that the leader strap 142 may be reversed in 
alternative embodiments. 

As noted, pawl 158 and pressure platform 152 each have a restraining surface suitable 
for engaging and preventing movement of lead strap 142. In embodiments wherein the 
tensioning line that is being operated upon by the cam buckle is a webbing, belt, strap or the 
like, the restraining surfaces are preferably friction surfaces. For example, in the embodiment 
illustrated in Figures 1-4, restraining surface 204 of pawl 158 and restraining surface 146 of 
pressure plate 152 include serrations. In another embodiment, restraining surface 204 
includes serrations while restraining surface 146 includes substantially parallel grooves. 
Thus, in the illustrative embodiment wherein the tensioning line is a webbing, at least one 
restraining surface preferably has serrations. However, it should be understood that pressure 
plate 1 52 may have any friction surface 146 such as teeth, grooves, protrusions or the like 
over any portion of the pressure plate upper surface suitable for preventing movement of the 
selected tensioning lines in the desired direction (in unidirectional embodiments) or directions 
(in bidirectional embodiments). 

As noted, pawl 1 58 is movably mounted on housing 144. In the illustrative 
embodiment, pawl 158 includes a cam portion 302 and an extension arm portion 304. 
Preferably the pawl 158 is a single unitary member, although the cam 302 and extension arm 
304 may be manufactured separately and fixedly attached to each other in a known manner. 
In the illustrative embodiment, pawl 158 includes a channel through which a pivot pin 160 is 
received. Pivot pin 160 is firmly held within opposing coaxial apertures in housing sides 148, 
150 against axial movement. It is also prevented from bending or moving in a direction 
parallel to the force exerted by lead strap 142 when lead strap 142 is in tension. Pawl 158 is 
pivoted on pin 160 so that when an operator exerts a downward pressure as shown by arrow 
202 against extension arm 304 thereof, pawl 1 58 will pivot about pivot pin 160 against the 
force of a torsion spring 310 acting between pressure plate or platform 152 and pawl ledge 
308. 

Referring to Figure 3 A, leader strap 142 is held in position by friction surface 204 of 
cam 302. Torsion spring 3 10 is positioned within a recessed area 320, and is urged against an 
upper surface or ledge 308. Spring 310 is tensioned in the position shown in Figure 3A so as 
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to provide an upward force illustrated by arrow 306 against ledge 308 of cam 302. This 
causes cam 302 to rotate about pivot pin 160, applying friction surface 204 to leader strap 142 
with a force determined by torsion spring 310. Thus, spring 310 maintains pawl 158 
positioned so as to grip leader strap 142 between friction surface 204 of cam 302 and friction 
surface 146 of pressure platform 152. 

As one skilled in the relevant art would find apparent, the selection and configuration 
of torsion spring 310 may be selected to provide a desired degree of holding power to 
accommodate a desired application of assembly 1 00. Such a selection may be desired to 
achieve a different balance of holding power between ratchet buckle 101 and cam buckle 1 02. 
In addition, the selection of spring 310 and its resulting spring force 306 must be capable of 
being overcome by force 202 in order to release leader strap 142. Force 202 required to 
overcome spring force 306 is also determined by the length and relative position of the 
extension arm, as is known in the art. 

Cam portion 302 of pawl 1 58 is configured to be of an increasing radius so that leader 
straps of nearly any thickness may be held between restraining surfaces 204, 146. Thus, for 
thinner leader straps, cam portion 302 will rotate further under the influence of spring 310. 
Thus, a tensile force will tend to pull the restraining surface 204 of cam portion 302 closer to 
pressure plate 152, thereby exerting a larger gripping force on leader strap 142. As a result, 
leader strap 142 cannot be pulled out of cam buckle 102 unless lever 304 of pawl 158 is first 
depressed. The opposed restraining surfaces further increase the cam buckle's ability to 
withstand tensioning forces in the direction of arrow 208. 

Referring to Figure 3B, when it is desired to pass lead strap 142 through cam buckle 
102 in direction 206, pawl 158 may be pivoted against the force of spring 302 by the operator, 
causing the serrated cam face 204 to pivot away from contact with lead strap 142 and pressure 
plate 152 : releasing a previously applied tension on lead strap 142. Extension arm 304 
extends from a side of cam 302 opposing friction surface 204. A force 202 applied to 
extension arm 304 causes pawl 158 to rotate against spring force 306, lifting friction surface 
204 from pressure plate 152 and lead strap 142. Specifically, application of a force 202 in the 
direction shown causes cam 302 to rotate about pivot pin 160 against force 306 provided by 
spring 310. Cam 302 is configured such that the friction surface 204 is raised off of leader 
strap 142 when it is rotated as shown in Figure 3B. As noted, this releases leader strap 142 
enabling it to move in either direction as shown by arrows 206, 208. 
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In an alternative embodiment, the cam buckle is a separate unit connected adjacent to 
the ratchet buckle. Figure 5 is a perspective view of an exemplary implementation of such an 
embodiment. As shown in Figure 5, an intermediate strap 402 is used to fixedly attach or 
anchor a cam buckle 408 to a ratchet buckle 410. The ratchet buckle 410 may be a 
conventional ratchet buckle such as those disclosed in the aforementioned patents, or any 
special purpose ratchet buckle that incrementally tensions lashing strap 128. 

Ratchet buckle 410 includes a bar member 404 that runs between arms 106, 108 of the 
frame 104. Likewise, cam buckle 408 includes a bar member 406 that is secured between 
parallel sidewalls 412 of a cam buckle housing 414. Intermediate strap 402 is permanently 
attached to each bar member 404, 406. In one embodiment, the intermediate strap 402 is 
wrapped around each bar member 404, 406 and sewn to itself, such as by stitching. It should 
be noted that a number of other types of apparatus may be used to fixedly adjacently connect 
the cam and ratchet buckles, including those that are rigid, such as by being hinged, as well as 
others that are flexible. They may be fixedly or removably attached to cam buckle 408 and 
ratchet buckle 410 in any known manner sufficient to withstand the tensile forces applied to 
the tensioning assembly during use. 

When securing a load with the invention, the lead strap 142 is pulled through cam 
buckle 102 to quickly and easily remove any unnecessary length of lead strap 142, thereby 
pre-tensioning the tensioning assembly and, in particular, lashing strap 128. Ratchet buckle 
101 is then operated in a convention manner to tighten/secure lashing strap 128 and lead strap 
142. To loosen the tension on the secured load, a force is applied to extension arm 304, 
causing cam 302 to rotate, removing the biased force on lead strap 142. Lead strap 142 
loosens under the tension previously applied to the lead strap 142 by the ratchet buckle 101. 
The lead strap 142 can then be manually pulled through cam buckle 102 to completely loosen 
the tensioning assembly. This enables the operator to make large adjustments in the length of 
the strap easily and quickly, eliminating the need to operate the ratchet multiple times to 
adjust the strap when the leveraged force of the ratchet is not necessary. 

While various embodiments of the present invention have been described above, it 
should be understood that they have been presented by way of example only, and not 
limitation. For example, the above-described exemplary embodiment utilized webbing straps. 
In other embodiments wherein the tensioning lines are ropes or cables, the restraining surfaces 
may be friction surfaces or may take on a non-planar form and may not include a friction 
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surface. For example, the restraining surfaces may each have a semi-circular cross-section 
with a gripping surface that, when they engage the rope or cable, they surround the tensioning 
line so as to prevent the desired movement thereof. It should also appreciated that other 
moving means for moving pawl 158 against the urging of spring 310 from its engaged 
position to its unengaged position may be used and are considered to be within the scope of 
the present invention. In the illustrative embodiment, this moving means includes lever 304 
which extends tangentially from the pawl cam 302. Alternative mechanical moving means 
that rotate pawl 1 58 about pivot pin 160 may be used and are considered to be within the 
scope of the present invention. These include, sliding, hinged and other well known 
mechanical means that assert a rotational force on cam 302. Furthermore, pawl 158 itself may 
be movably attached to housing 144 using other techniques. For example, the restraining 
surface 204 may be provided on a hinged member that is removably pressure fitted into an 
engaged position and removed with an upward force that drives the apparatus away from the 
pressure plate 152. In still alternative embodiments, a locking mechanism may be provided 
with cam buckle 102 to secure it in its engaged position as illustrated in Figure 3 A. This 
would prevent an inadvertent release of the leader strap 142. Thus, the breadth and scope of 
the present invention, should not be limited by any of the above-described exemplary 
embodiments but should be defined only in accordance with the following claims and their 
equivalents. 

What is claimed is: 
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CLAIMS 

1 . A tensioning assembly for tightening and releasing a lashing strap and a lead strap, 
comprising: 

a ratchet buckle for incrementally tensioning the lashing strap, including, 

a bifurcated frame member having a pair of substantially parallel opposing 
arms between which a reel member, around which a free end of the lashing strap is 
wound, and ratchet wheels are rotatably mounted, and a latching plate slidably 
mounted between said arms for latching said ratchet wheels when said ratchet wheels 
are not being rotatably driven, and 

a lever member rotatably mounted on said reel member and having a pair of 
opposing side members between which a ratchet drive plate is slidably mounted for 
engaging and driving said ratchet wheel when the lever member is actuated; and 
a cam buckle constructed and arranged to slidingly engage and release said lead strap, 

said cam buckle connected adjacent to said ratchet buckle by an apparatus other than said lead 

strap and said securing strap. 

2. The tensioning assembly of claim 1 , wherein said cam buckle comprises: 

a housing adapted to slidably receive the lead strap, said housing including a pressure 
plate having a first restraining surface over which the lead strap slides; and 

a pawl, having a second restraining surface, movably mounted to said housing, said 
pawl biased in an engaged position to cause said first and second restraining surfaces to 
engage and prevent movement of the lead strap in a direction that loosens the lead strap, 
wherein in a disengaged position, said second restraining surface is spaced from said first 
restraining surface so as not to prevent lead strap movement. 

3. The tensioning assembly of claim 2, wherein when said pawl is in said engaged 
position said pawl prevents movement of the lead strap in a direction that loosens the lead 
strap while allowing movement of the lead strap in an opposite direction that tensions the lead 
strap. 



4. 



The tensioning assembly of claim 3, 
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wherein said housing has a rear end facing toward said ratchet buckle and a front end 
facing away from said ratchet buckle, the lead strap traveling from the front end to the rear 
end of said housing when the lead strap is tensioned, and from the rear end towards the front 
end of said housing when the lead strap is loosened; and 
5 wherein said pawl is constructed and arranged to engage and prevent movement of the 

lead strap in a direction from the front end of said housing toward the rear end of said housing 
while allowing movement of the strap from the rear end of said housing to the front end of 
said housing. 

10 5. The tensioning assembly of claim 2, wherein said cam buckle housing and said ratchet 
buckle frame member are a single, unitary element. 

6. The tensioning assembly of claim 1 , wherein said cam buckle is permanently attached 
adjacent to said ratchet buckle. 

15 

7. The tensioning assembly of claim 6, wherein said cam buckle and said ratchet buckle 
are permanently attached with an intermediate strap. 

8. The tensioning assembly of claim 7, 

20 wherein said frame member includes a first cross bar supported between said pair of 

opposing arms; 

wherein said cam buckle includes side members attached to opposing sides of said 
pressure plate and a second cross bar supported between said side members; and 

wherein said intermediate strap is fixedly connected to said first and second cross bars. 

25 

9. The tensioning assembly of claim 2, wherein said pawl is pivotally mounted to said 
housing. 



30 



10. The tensioning assembly of claim 9, 

wherein said housing further comprises said pressure plate and a pair of substantially 
parallel side members fixedly attached to said pressure plate; and 
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wherein said pawl is pivotally mounted between said pair of housing side members 
such that said second restraining surface is in opposing juxtaposition to said first restraining 
surface. 

1 1 . The tensioning assembly of claim 2, wherein said cam buckle further comprises: 
means for maintaining securely said second restraining surface of said pawl against 

said first restraining surface of said pressure plate. 

12. The tensioning assembly of claim 10, wherein said cam buckle further comprises: 
a pivot pin; and 

a torsion spring, disposed about one end of said pivot pin with a first extension arm in 
contact with said pawl and a second extension arm in contact with said housing, said torsion 
spring having a torque sufficient to maintain securely said second restraining surface of said 
pawl against said first restraining surface of said housing. 

1 3 . The tensioning assembly of claim 2, wherein said second restraining surface comprises 
serrations. 

1 4. The tensioning assembly of claim 13, wherein said first restraining surface comprises 
grooves. 

15. The tensioning assembly of claim 1 , wherein said cam buckle comprises: 

a pawl having a first strap restraining surface and a finger-actuated lever on a side of 
said pawl opposing said first strap restraining surface; 
a pivot pin about which said pawl rotates; 

a housing defining a second strap restraining surface opposing said first strap 
restraining surface and having two substantially parallel sides members supporting said pivot 
pin; and 

a torsion spring, disposed about one end of said pivot pin, having a torque sufficient to 
maintain securely said first retraining surface of said pawl against said second restraining 
surface of said housing to simultaneously contact said lead strap therebetween, preventing 
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moveraent of said lead strap in a direction that loosens the lead strap while allowing 
movement of the lead strap in a direction that tightens the lead strap, 

wherein rotation of said pawl lever causes said first restraining surface to rotate away 
from second restraining surface. 

1 6. A cargo restraining device comprising: 

a lashing strap having a free end and a securable end; 
a lead strap having a free end and a securable end; 

a ratchet buckle, interposed between said lashing strap and said lead strap, ratchetably 
connected to said free end of said lashing strap, said ratchet buckle incrementally tensioning 
said lashing strap about a cargo load; and 

a cam buckle that slidingly engages and releases said lead strap, said cam buckle 
connected adjacent to said frame member by an apparatus other than the lead strap and the 
securing strap. 

1 7. The cargo restraining device of claim 16, wherein said ratchet buckle comprises: 
a bifurcated frame member having a pair of opposing arms; 

a reel member rotatably supported between said opposing arms; 

ratchet wheels rotatably mounted between said frame arms and fixedly attached to said 
reel member in spaced apart relationship; 

a latching plate slidably mounted between said opposing arms for latching said ratchet 
wheels when said ratchet wheels are not being rotatably driven, said lashing strap being 
wound around said reel member; 

a lever member having a pair of opposing side members rotatably mounted on said 
reel member; and 

a ratchet drive plate slidably mounted between said opposing side members of said 
lever member for engaging and driving said ratchet wheel when said lever member is 
actuated. 

18. The cargo restraining device of claim 17, wherein said cam buckle comprises: 

a housing slidably receiving the lead strap, said housing having a pressure plate with a 
first restraining surface over which the lead strap slides; and 
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a paw], having a second restraining surface, movably mounted to said housing, said 
pawl biased in an engaged position to restrain the lead strap between said first and second 
restraining 

surfaces so as to prevent movement of the lead strap in a direction that loosens the lead strap 
while allowing movement of the lead strap in an opposite direction that tensions the lead 
strap. 

1 9 . The cargo restraining device of claim 1 8, 

wherein said housing has a rear end facing toward said ratchet buckle and a front end 
facing away from said ratchet buckle, wherein passing said lead strap from the front end to the 
rear end of said housing tensions said lead strap and passing said lead strap from said rear end 
towards said front end of said housing loosens said lead strap; and 

wherein said pawl is constructed and arranged to engage and prevent movement of 
said lead strap in a direction from said front end of said housing toward said rear end of said 
housing while allowing movement of said lead strap from said rear end of said housing to said 
front end of said housing. 

20. The cargo restraining device of claim 19, wherein said cam buckle comprises: 

a pawl having a first strap restraining surface and a finger-actuated lever on a side of 
the pawl opposing said first strap restraining surface; 
a pivot pin about which said pawl rotates; 

a housing defining a second strap restraining surface opposing said first strap 
restraining surface and having two substantially parallel sides members supporting said pivot 
pin; and 

a torsion spring, disposed about one end of said pivot pin, having a torque sufficient to 
maintain securely said first retraining surface of said pawl against said first restraining surface 
of said housing to contact said lead strap therebetween so as to prevent movement of said lead 
strap in a direction that loosens said lead strap while allowing movement of said lead strap in 
a direction that tightens said lead strap, 

wherein rotation of said pawl lever causes said first retraining surface to rotate away 
from said second retraining surface. 
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21 . A strap tensioner for tightening and releasing a lashing strap and a lead strap, 
comprising: 

a bifurcated frame member having a pair of opposing parallel arms between which a 
reel member around which the lashing strap is wound and ratchet wheels are rotatably 
5 mounted; 

a lever member rotatably mounted on said reel member and having a pair of opposing 
sides members between which a ratchet drive plate is slidably mounted for engaging and 
driving said ratchet wheel when said lever member is actuated; 

a lead strap pressure plate, mounted between said opposing arms of said frame 
10 member, constructed and arranged to slidably receive the lead strap, said pressure plate having 
a first restraining surface over which the lead strap slides; and 

a pawl, having a second restraining surface, movably mounted between said opposing 
arms of said frame member such that said first and second restraining surfaces are in opposed 
juxtaposition, said pawl biased such that said first and second restraining surfaces contact and 
1 5 prevent movement of the lead strap in a direction that loosens the lead strap while allowing 
movement of the lead strap in an opposite direction that tensions the lead strap. 

22. The strap tensioner of claim 2 1 , 

wherein said pressure plate has a rear end facing toward said reel of said ratchet buckle 
20 and a front end facing away from said reel of said ratchet buckle, the lead strap traveling from 
the front end to the rear end of said pressure plate when the lead strap is tensioned, and from 
the rear end towards the front end of said pressure plate when the lead strap is loosened; and 

wherein said pawl engages and prevents movement of the lead strap in a direction 
from the front end of said pressure plate toward the rear end of said pressure plate while 
25 allowing movement of the strap from the rear end of said pressure plate to the front end of 
said pressure plate. 

23. A method for adjusting lead and lashing straps each having a secured end and a free 
end, using a tensioning assembly connected to free ends of the lead and lashing straps, 

30 comprising: 

(1) passing the free end of the lead strap in a tensioning direction between a pawl 
restraining surface and a pressure plate restraining surface of a cam buckle of the assembly. 
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said pawl movably mounted on said housing such that said first and second restraining 
surfaces prevent the lead strap from traveling in a loosening direction opposite said tensioning 
direction, thereby pre-tensioning the lashing and lead straps; and 

(2) manipulating a ratchet buckle of the assembly connected adjacent to said cam 
buckle to incrementally tension the lashing and lead straps. 

24. The method of claim 23, further comprising: 

(3) depressing an extension lever on said pawl to place said second restraining surface 
in spaced relationship with said first restraining surface, thereby removing said tension from 
the lashing and lead straps. 
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